The world's overall need for natural gas (NG) has been growing up fast, especially in the residential sector. The better the estimation of residential NG consumption (RNGC) distribution, the better decision-making for a residential NG policy such as pricing, demand estimation, management options and so on. Approximating the distribution of RNGC is complicated by zero observations in the sample. To deal with the zero observations by allowing a point mass at zero, a mixture model of RNGC distributions is proposed and applied. The RNGC distribution is specified as a mixture of two distributions, one with a point mass at zero and the other with full support on the positive half of the real line. The model is empirically verified for household RNGC survey data collected in Korea. The mixture model can easily capture the common bimodality feature of the RNGC distribution. In addition, when covariates were added to the model, it was found that the probability that a household has non-expenditure significantly varies with some variables. Finally, the goodness-of-fit test suggests that the data are well represented by the mixture model. 
The world's overall need for natural gas (NG) has been growing up fast. Global demand for NG has risen steadily for the past several decades, and this trend appears to continue. One reason is price, and other reasons are fuel diversification, energy security issues, economic growth, and environmental concerns. NG is a very versatile fuel that can be used for space and water heating, Over the last two decades, the NG consumption in Korea has increased at a high annual growth rate of 18.7 percent (Yoo et al. 2009 ). This is due to the expansion of the infrastructure for gas distribution and an increase in individual income.
Crucial factors that underlie the recent rise in the consumption of NG have been an upsurge in the urban NG consumption and an increase of fifty five percent in the proportion of the urban NG consumption of gas that occurs in the residential sector. A significant number of households have switched from oil and coal to NG and electricity in Korea. The NG consumption has increased dramatically since natural gas began to be supplied in 1987. Thus, NG is the main source of energy for households in urban areas, accounting for fifty five percent of the residential consumption of energy.
However, Korea has scarce reserves of NG, which is therefore imported entirely from NG-producing countries. The supply chain for NG in urban areas in Korea is structured as follows.
NG is imported in the form of liquefied NG (LNG) from foreign countries and is then supplied to domestic gas companies (wholesale companies and a monopolized public utilities company that is owned by the Korean government). It is also supplied to regular, urban, gas companies (for-profit retail companies and private firms) that supply to households, businesses, and industries.
Thus, the consumer's price for urban gas is comprised of the cost of importation and the wholesale and retail firms' expenses for supplying gas. Among the various components of cost, the cost of importation fluctuates due to fluctuations in the international price of oil and the exchange rate.
Being public fees, the expenses of wholesale and 
where     is an absolutely continuous pdf defined over positive real line. Thus, the cdf of the RNGC takes the form:
where     is an absolutely continuous cdf such that    . As can be seen from equation (2),      is not absolutely continuous. It has a point mass at zero, denoted by the parameter .
With probability , the RNGC is drawn from the first distribution that has a unit mass of   .
With the probability   , the RNGC is drawn from the second distribution    . Thus, for each household       , the log-likelihood of the mixture model is given by:
where    (th household's RNGC is positive)
where ⋅  is an indicator function, whose value is one if the argument is true, and zero, otherwise.
For the mixture model, in order to restrict  to lie between zero and one it can be fitted as a logistic distribution:
As  goes to -∞ and ∞,  approaches to zero 
Empirical results
The mixture model is estimated by the maximum likelihood estimation method. Table 2 The critical values of  at the 1% and 5% levels can be estimated as       and       , respectively, where  is the 
